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doi:10.1016/j.febslet.2010.05.056Plant Biology is one of the most successful and well-established
ﬁelds in FEBS Letters. The high quality of our plant studies is safe-
guarded by experienced Editors, who are top scientists in the ﬁeld.
Among these, Julian Schroeder is a Distinguished Professor and
holder of an endowed chair in the Division of Biological Sciences
at the University of California, San Diego. With a charismatic and
fair personality, he is an avid supporter of young scientists and
has an impressive collection of awards and publications. Among
other breakthroughs, his research pioneered the characterization
of diverse plant speciﬁc ion channel classes and his research led
to the model for how these ion channels work together in guard
cells to control stomatal movements in plants. Prof. Schroeder
has been a member of the FEBS Letters Editorial Board since 2004
and has edited together with Prof. Ulf-Ingo Flügge a Special Issue
on Plant Transporters and Channels.
Do you enjoy being an Editor for FEBS Letters?
I have always liked to read broadly about life sciences and other
disciplines. In addition, I like FEBS Letters being a European journal,
as I have a strong connection to Europe due to my family origins. I
like the culture of FEBS Letters, and the fact that sometimes it cap-
tures really exciting ﬁndings that authors wanted to get rapidly
published, or that didn’t make it into one of the top journals.
What is the main focus of your studies?
We are interested in plant cell signal transduction, particularly
in the context of environmental stresses, such as drought, salinity,
and also increased CO2 in the atmosphere. Stomatal pores on the
epidermis of the leaves are relevant for adaptation to these
changes. Upon drought stress, plants synthesize a hormone called
abscisic acid (ABA) to induce the closure of stomata, which slows
down water loss and desiccation. Each stomatal pore is surrounded
by two guard cells, which mediate the pore closure via ion chan-
nels that are regulated by different environmental signals. Guard
cells are an excellent working model, and we have used them to
identify the functions of plant ion channels and are using them
to dissect new signalling cascades and mechanisms in response
to environmental signals and stress. In a recent publication, we
found that the carbonic anhydrases b-CA1 and b-CA4 function
early in the pathway that regulates stomatal closing in response
to increasing atmospheric and leaf CO2 levels. The continuing riseed by Ein atmospheric CO2 causes a narrowing of stomatal pores in plants.
These proteins bind CO2, catalyze CO2 conversion and transfer the
signal via a presently unknown pathway to anion channels that are
drivers of stomatal closing [1].
There are also other sources of stress that can come from the
soil, such as the presence of toxic heavy metals or high salinity.
We are trying to identify genes that mediate heavy metal uptake
and salt tolerance. In this direction, three labs, including ours, inde-
pendently discovered a gene family that encodes proteins that play
a major role in heavy metal detoxiﬁcation in plants. We and col-
leagues are pursuing research to identify the transporters for the
vacuolar heavy metal chelating and detoxifying peptides called
phytochelatins. These transporters have been sought for some
15 years and are key mechanisms that plants use to withstand
toxic heavy metals.
In our research into salinity stress of plants, we have identiﬁed a
sodium cation transporter family in plants called HKT transporters
and using the plant Arabidopsis thaliana showed that the AtHKT1
transporter plays a key role in protecting plant leaves from sodium
over-accumulation and salt stress [2]. We found that AtHKT1 pro-
tects leaves from sodium accumulation by removing sodium from
the xylem sap [3,4]. Several labs have now shown that orthologous
HKT genes in the crops rice and wheat use the same mechanism as
a major salinity tolerance mechanism and that long sought salinity
resistance genetic loci (called QTL) map to these HKT transporter
genes.
What kind of impact do such ﬁndings have on agriculture?
One of the true beauties of basic research is that most often it is
hard to predict which discoveries will have the most impact on
applications. Some of our ﬁndings now have direct application in
agriculture. Personally I like exploring the unknown, but it is excit-
ing and rewarding to see your basic research moving into the ap-
plied sector. The above HKT transporter research is leading to
activities in molecular breeding of wheat by Rana Munns and col-
leagues in Australia to improve salinity tolerance in wheat. An-
other example was the characterization of an Arabidopsis mutant
that was able to amplify the drought stress hormonal response in
guard cells [5]. The mutation was originally isolated by Peter
McCourt’s lab and mapped in the farnesyltransferase gene ERA1.
It causes the stomata to close down more rapidly and slow down
desiccation [5]. Based on the basic research, a private companylsevier B.V. All rights reserved.
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the tissues upon extreme drought. To avoid having persistently
stress-resistant, but growth-stunted plants, the gene is silenced
only transiently by use of a conditional promoter. Such engineered
plants could have great implications in agriculture and economy in
arid regions.
Is it conceivable that the use of transgenic plants may reduce
diversity to the damage of native plants or cause negative
ramiﬁcations at the molecular level?
Throughout centuries of agriculture, plants have been selected
for larger fruits, better resistance to environmental conditions, pest
resistance and so on. There is hardly any real ‘‘native” plant used in
agriculture, and still most crop plants do not just grow all over
spontaneously. In addition, when a gene is reported in the scien-
tiﬁc literature to improve a certain feature, industry may decide
to produce a variety of transgenic crop plants and test them in
multiple ﬁeld studies, across different climate and soil conditions,
to systematically determine which gene works best in the natural
environment. A crucial point in the future will be the selection of
the most suitable promoter for the expression of the transgene.
This type of applied research is very expansive and expensive.
There is also a lot of diagnosis involved at the molecular level,
including microarrays, proteomic and metabolomic studies to as-
sess the outcome of a given transgenic approach.
So do you feel that the controversy on GMOs is unjustiﬁed?
I have participated in discussions and forums about GMOs. I
maintain that if you want to discuss this you must have a solid sci-
entiﬁc foundation and rational thought processes. The risk of there
being detrimental effects to the use of GMOs is way below the risk
involved in, say, using a cell phone. Several billion people have con-
sumed foods from the present transgenic crops without known
side effects. But nevertheless assessing the potential up- and
down-sides of any given technology is important. I believe that
not enough is being said about the beneﬁcial effects that transgenic
plants can have. There are regions in Bangladesh, where in order to
ﬁght poverty and water shortage, the WHO, with good intent,
encouraged people to dig their own wells. Unfortunately, they
did not know that the soil is contaminated with arsenic, and nowthese people have cancer and other diseases. However, there is a
particular fern that is capable of absorbing high levels of arsenic
from the soil. This plant could be used to detoxify polluted soils,
but it has its natural limits regarding efﬁciency. However, once
the molecular mechanisms of arsenic uptake are fully understood,
it could be transferred into transgenic plants, which are adapted to
different climates and environmental conditions, or it could be
readapted to absorb other kinds of heavy metals. Plants have all
sorts of natural properties with interesting and useful applications.
Insect resistant crops generated by the heterologous expression
of a single ‘‘BT” protein are allowing farmers to reduce the use of
toxic pesticides. The use of these plants allows to protect the envi-
ronment and human health dramatically in many ways. For exam-
ple, pesticides have been linked to increased incidence of
Parkinson’s disease. However, very little is said about the environ-
mental and health beneﬁts of these transgenic crops.
Do you have a garden and what are your hobbies?
I used to grow vegetables with a friend as an undergraduate
student in physics, but I did not know I would get into plant sci-
ences at the time. Now I ammore about conserving water in South-
ern California. As diversions from science I spend time out doors
with my family and play harmonica in a blues – rock band and
as a stand-in in a Zydeco band. I also like to go to Mexico with
my teenage daughter on house building missions, where we build
a house for a family in need with a large team of people ages 5 to
over 70 in one or two days. It’s a great and rewarding experience
every time.
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